As early as 1954, an electron microscopic study was carried out in order to identify the gonadotropic cells of the anterior pituitary, and two types of gonadotrope. were indicated in the pituitary of castrated rats (Farquhar and Rinehart, 1954 ). Subsequently, mans immunohistochemical studies have been performed on gonadotropes in various mammals: rats (Childs et al., 1980; Herbert, 1975; Kurosumi, 1981, 1984; Kurosumi, 1986; Moriarty, 1975 Moriarty, , 1976 Tixer-Vidal ei al., 1975; Tougard et al., 1980; Yoshimura et al., 1981) , humans (Pelletier et al., 1976; Phifer et al., 1973) , monkeys (Herbert, 1976) , dogs (El Etreby and Fath El Bab, 1977), pigs (Batten and Hopkins, 1978; Dacheux, 1978; Herbert, 1978) and mice (lwama, 1990), sincc Nakane (1970) In the last few years, we have been interested in thg anterior pituitary cells of the musk shrew, Suncu, murinus L. (Insectivora), because the latter becamg available as a laboratory animal. We have recentl) distinguished lactotropes, somatotropes, corticotropes and thyrotropes (Iwama et al., in press), using immunohistochemical techniques with 0s04 single fixation (Iwama and Sasaki, 1989) . In the present study, we attempted to apply the same techniques to the identification of Suncus gonadotropes.
Materials and Methods
Musk shrews, Suncus murinus L. (Insectivora), were kept under controlled temperature (24°C) and lighting (light period, 06:00-20:00 h). Food and water were freely available. Adult male Suncus were killed by decapitation under anesthesia.
To fix the adenohypophysis in a good condition, the glands were carefully excised from the base of the skull and cut in the midsagittal plane. Each hemipituitary gland was diced into 6 pieces (Sasaki, 1974) , and these were fixed in 0504 for 1 h at 4°C. The blocks were dehydrated in a graded series of ethanol solutions and embedded in Epon (Coulter, 1967) for 5 days at 60°C. Three serial sections, consisting of 1 ultrathin and 2 semithin (0.6 pm) sections were prepared from these blocks on an ultramicrotome for electron and light microscopy, respectively. The ultrathin section was placed on a 200-mesh nickel grid, stained with uranyl acetate and lead solutions, and viewed under a 100SX electron microscope (JEOL, Ltd., Tokyo, Japan). The serial 313 Y. Iwama et a!.
semithin sections were mounted on glass microscope slides, the Epon was removed with potassium ethoxide (C2H5OK) for 20 min at room temperature, and the sections were immersed in 4% H202 solution for osmium removal. The resultant semithin sections were treated with rabbit anti-ovine LH fi subunit serum (1:4,000) and goat anti-rat FSH serum (1:1,500) overnight. They were washed in PBS and incubated with peroxidase-goat anti-rabbit IgG serum and peroxidaserabbit anti-goat IgG serum (MBL, Nagoya, Japan)
(1:40) for 1 h, respectively. The sections were then incubated with 0.02% 3,3'-diaminobenzidine tetrahydrochloride solution containing 0.005% H202 for about 15 min and observed under a Nomarski differential interference-contrast microscopy (Olympus, Optimal Co., Ltd., Tokyo, Japan). Light micrographs from the semithin sections stained by antibodies to LH or FSH were taken from the same sites as the electron micrographs. These serial electron and light micrographs were then compared. LH and FSH cells were identified immunohistochemically.
The specificity of the antisera was tested immunocytochemically employing antisera absorbed with different doses of several pituitary hormones.
Results
In the adenohypophysis of the adult male Suncus, most of the LH 9 -immunoreactive cells were stained with anti-FSH serum ( Figs. 1 and 2 ). These gonadotropes consisted of polygonal or polyhedral cells of medium size and were rather uniformly distributed in the pars anterior. They could be identified by the presence of two types of secretory granules of low density: smaller ones (about 150-250 nm in diameter) which were spherical in shape, and larger ones of irregular form with a maximum diameter of about 1,500 nm. Both types of granules were scattered throughout the cytoplasm. The endoplasmic reticulum was not prominent, while the Golgi apparatus was distinct. Mitochondria were found throughout the cytoplasm but were often concentrated in and around the region of the Golgi apparatus. Due to the small number of cells positive only for LH /3 , their precise characterization is still in progress. However, the cytoplasm was filled with a number of small secretory granules and ovoid vesicular materials (Fig. 2) . Cells stained only with FSH antiserum were not encountered.
Discussion
The results of the present study indicate that most Almost all Suncus gonadotropes possess not only ordinary small secretory granules (150-250 nm) nm in diameter) but also large irregularly-shaped granules (maximum diameter, about 1,500 nm), and react with both anti-LH serum and anti-FSH. These cells may correspond to the Type A cells (Tixer-Vidal et al., 1975) and the Type I cells (Childs et al., 1980; Moriarty, 1976) , which resemble the classical Barnes "FSH cells" (1963) and Kurosumi-Oota "FSH cells" (1968), although the large secretory granules differ greatly in form and size from each other. However, in the Suncus pituitary, the cells which contain only the small dense secretory granules, which may correspond to the Type B cells (Nakane, 1970; Tixer-Vidal el al., 1975) and Type II cells (Childs et al., 1980; Moriarty, 1976) , are not positive for FSH or LH but for prolactin antiserum (Iwama et al., in press ). Moreover, FSI-1 gonadotropes are never found, and LH gonadotrope arc seldom encountered in the population of stained cells
The large irregulark shaped gi ," its (1( above, are also present in the ,Sun( os thylottupcs, as identified previously (Iwama et al., in press ). These granules might be the products proper to the Suncus pituitary cells which produce glycoprotein hormones. The ultrastructural features of the gonadotropes, being positive for both FSH and LH, resemble those of the thyrotropes, except for the features of the endoplasmic reticulum, which is not prominent in the former but well developed in the latter (Iwama et al., in press Serial sections of the anterior pituitary gland of an adult male Suncus. Two types of gonadotropes can be seen , one of which (No. 1) is positive only for LH6 antiserum. The cytoplasm, full of abundant small secretory granules (arrowheads) and vesicular materials, is strongly stained with LH A antiserum. The other type of gonadotropes (Nos . 2 and 3) is reactive with both anti-LH /3 and anti-FSH sera. These cells have large (arrows) and small secretory granules (arrowheads) and the Golgi apparatus (G) is greatly enlarged. a, LHA antiserum; x 800. b, FSH antiserum; x 800. c, x 4,000. d, x 4,000. Insets, x 15,000.
